5.62 Stenella attenuata (Gray, 1846)

English: Pantropical spotted dolphin
German: Schlankdelphin

Spanish: Delfin manchado

French: Dauphin tacheté

1. Description

Adult S. attenuata can be identified by their long beak,
sharply demarcated from the melon, slender body,
strongly falcate (curved backward) fin and spotted body.
The newborn calf is unspotted. In adults, the ventral
spots fuse and fade to a medium grey, and the dorsal
light spots intensify, sometimes to the point of making
the animal appear nearly white above. In adults, the
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tip of the beak is white. Details of coloration vary region-
ally. Adults range from 166 to 257 cm and weigh up
to 119kg. Males are on average slightly larger than
females. As opposed to S.frontalis, with which it may
easily be confounded, S.attenuata lacks a light spinal
blaze and has a dorsoventral division of the peduncle.
The dark ventral spots of S.frontalis are also lacking
(Perrin, 2002).
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Distribution of Stenella attenuata (mod. from Perrin and Hohn, 1994; © CMS/GROMS): Tropical and some warm
temperate waters of the Atlantic, Pacific and Indian Oceans. It is found mainly where surface water temperatures are

higher than 25°C (Carwardine, 1995).

276 Review of Small Cetaceans ¢ CMS/CULIK 2004




2. Distribution

Stenella attenuata is distributed in tropical and warm
temperate waters around the world, from roughly
30-40 °N to 20-40°S (Jefferson et al. 1993). It ranges
north to Massachusetts, the islands of Cape Verde, the
northern Red Sea, Persian Gulf, Arabian Sea, Bay of Ben-
gal, South China Sea, East China Sea, Pacific coast of nor-
thern Honshu, the Hawaiian Islands, and Baja California
Sur. Vagrant to Santa Cruz County in California, and
Cold Bay on the Alaska Peninsula (Rice, 1998).

It ranges south to Uruguay, Saint Helena, Cape Pro-
vince, Timor Sea, New South Wales, New Zealand, and
about 35°S off Talca, Chile (Rice, 1998). In the Atlantic
it is known from relatively few localities; it is broadly
sympatric there with the Atlantic spotted dolphin
S.frontalis, but it may not occur as far north as that
species (Perrin and Hohn, 1994).

This species varies geographically in cranial and post-
cranial measurements, and in body size and coloration,
but in most of its range division into subspecies has
not been attempted because too few specimens are
available. However, in parts of the central and eastern
Pacific, Perrin was able to distinguish Hawaiian, off-
shore, and coastal subspecies- the first two not yet
named (the type locality of S. attenuata is unknown)
(Rice, 1998):

S.a. subspecies B, the "Hawaiian spotted porpoise"
of Perrin (1975). Inshore waters around the Hawaiian
Islands.

S.a.subspecies A, the "Eastern Pacific offshore spotted
porpoise" of Perrin (1975). Eastern tropical Pacific from
about 14.5°W eastward to the immediate offshore
waters between Baja California Sur and Colombia.

S.a. graffmani (Lonnberg, 1934). Inshore waters within
about 25 km from land, between the Golfo de California
and Colombia. This is the "Eastern Pacific coastal spot-
ted porpoise" of Perrin (1975) and the "coastal spotted
dolphin" of Dizon et al. (1994).

3. Population size

S.attenuata is among the most abundant dolphins in
the eastern tropical Pacific (Jefferson et al. 1993). It
ranges second in abundance in the deeper waters of
the Gulf of Mexico, the eastern tropical Pacific and
Sulu Sea, and sixth in the tropical Indian ocean (Perrin
2002). Perrin and Hohn (1994 and refs. therein) esti-

mate the 1979 population levels at 1.7 million. The
most recent estimates of absolute abundance in the
eastern Pacific (Gerrodette, 1999) are 592,000 for
the "north-eastern" stock, 710,000 for the "west/
south" stock, and 73,000 for the "coastal" stock
(S.a. graffmani). According to Jefferson and Schiro
(1997), Stenella attenuata is the most common spe-
cies of small cetacean in oceanic waters of the Gulf of
Mexico. Jefferson (1996) counted 5,800 individuals in
the north-western Gulf area.

The cetacean community of the Western Tropical
Indian Ocean (WTIO) is similar to that of the eastern
tropical Pacific (ETP) and the Gulf of Mexico (GM) in
several respects. Regardless of ocean, three species
comprised the majority of cetaceans in the community,
Stenella attenuata, S.longirostris, and S. coeruleoalba,
representing 62%-82% of all individuals for all
species. However, the rank order of abundance for
these three species differs with ocean. Most notably,
S.attenuata is abundant in the ETP and GM but much
less common in the WTIO. Although habitat prefe-
rences for S.attenuata appear to overlap considerably
with those of S./longirostris in the ETP, results suggest
there may actually be significant differences between
these two species. Detailed analysis of oceanographic
correlates of distribution will be necessary in order to
understand fully the habitat requirements of these
pelagic dolphins, often the most conspicuous elements
of tropical cetacean communities around the world
(Balance and Pitman, 1998).

Dolar et al. (1997) surveyed marine mammal distributi-
on and abundance in the southern part of the Sulu Sea
and north-eastern Malaysian waters. Population size
estimates for pantropical spotted dolphin were 3,500
individuals. For the Eastern Sulu Sea, Dolar (1999)
estimated a total population size of 13,000.

4. Biology and Behaviour

Habitat: In the eastern Pacific the pantropical spotted
dolphin is an inhabitant of the tropical, equatorial
and southern subtropical water masses. The waters
in which the animal occurs with greatest frequency
are those underlain by a sharp thermocline at depths
of less than 50 m and with surface temperatures over
25°C and salinities less than 34 parts per thousand.
These conditions prevail year round in the region north
of the Equator called the "Inner Tropical" waters of the
eastern Pacific. Occurrence in this core habitat is corre-
lated with apparent multi-species foraging and feeding
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behaviour. The species also occurs in closely similar
waters south of the Equator that expand and contract
greatly with season and year to year (Perrin and Hohn,
1994 and refs. therein).

In the Atlantic, S. attenuata is primarily a dolphin of the
high seas and oceanic islands, but in the eastern Pacific
a large-bodied race occurs along the coast from Mexico
to Peru; it may feed on larger prey than does the ocean-
ic form and may be an ecological counterpart of the
large form of the endemic S. frontalis in Atlantic coastal
waters (Perrin and Hohn, 1994 and refs. therein).

Schooling: A "school" (all of the animals seen at one
time, or captured in one purse-seine set) may consist
of from just a few dolphins to several thousand. Obser-
vations of schools captured in purse seines show that
they are often formed of distinct subgroups containing
cow-calf pairs, adult males, or juveniles (Perrin and
Hohn, 1994 and refs. therein).

Spotted dolphins in the oceanic eastern tropical Pacific
aggregate with yellowfin tuna, Thunnus albacares.
Other participants in the aggregations include spinner
dolphins (S.longirostris), skipjack tuna (Katsuwonus
petamis), oceanic birds of several families, and less
commonly other small cetaceans, sharks and billfish.
The reason for these associations is not known but
may have to do with foraging efficiency, protection
from predators, orientation in the pelagic void, or some
other factor or circumstance not yet understood. Tuna
fishermen take advantage of the dolphin-tuna asso-
ciation in finding and catching tuna (Perrin and Hohn,
1994 and refs. therein). In the Western Tropical Indian
Ocean (WTIO), Balance and Pitman (1998) recorded
26 mixed-species cetacean schools, 43 schools with
which seabirds associated, and 17 schools associated
with tuna. Notable among these were mixed aggre-
gations of Stenella attenuata, S.longirostris, yellowfin
tuna, and seabirds.

Food: The prey of the pantropical spotted dolphin is
made up primarily of small epipelagic fish, squid and
crustaceans, with some take of mesopelagic animals.
Pregnant females may have feeding habits different
from those of lactating females (Perrin and Hohn,
1994 and refs. therein).

Identified prey of Stenella attenuata include 56 species
of fish and 36 species of cephalopods (Roberston and
Chivers, 1997). The most frequently found fish were
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lanternfish (family Myctophidae) at 40 %, and the most
frequently found cephalopods were trying squids (fami-
ly Ommastrephidae) at 65 %. The dominance of these
primarily mesopelagic prey species and a significantly
higher stomach fullness index for stomachs collected
during the morning hours suggest that pantropical
spotted dolphins feed at night when many mesope-
lagic species migrate toward the surface. Significant
differences in prey composition by season and geogra-
phic region indicate that pantropical spotted dolphins
are flexible in their diet and may be opportunistic
feeders. Comparison of the diets of pregnant and lac-
tating female dolphins revealed that lactating females
increase both the proportion of squid in their diet and
the quantity of food consumed.

Baird et al. (2001) studied diving and nighttime beha-
viour of pantropical spotted dolphins near the islands
of Maui and Lana'i, Hawai'i, in 1999. Suction-cup-
attached time-depth recorder/VHF-radio tags were
deployed on six dolphins for a total of 29h. Rates
of movements of tagged dolphins were substantially
lower than reported in pelagic waters. Average diving
depths and durations were shallower and shorter than
reported for other similar-sized odontocetes but were
similar to those reported in a study of pantropical
spotted dolphins in the pelagic waters of the eastern
tropical Pacific. Dives (defined as >5 m deep) at night
were deeper (mean=57.0 m, maximum depth 213 m)
than during the day (mean=12.8 m, maximum depth
122 m), and swim velocity also increased after dark.
These results, together with the series of deep dives
recorded immediately after sunset, also suggest that
pantropical spotted dolphins around Hawai'i feed pri-
marily at night on organisms associated with the deep-
scattering layer as it rises up to the surface after dark.

5. Migration

Seasonal migrations have been observed for the popula-
tion in the coastal waters of Japan. Here, spotted dol-
phins move north in summer, and probably concentrate
at the northern boundary of the Kuroshiro current. In
winter they move south, reaching a migration peak in
late October and early November (Reyes, 1991, and
ref. therein).

In the eastern tropical Pacific tagging experiments
show that movement of pantropical spotted dolphins
may generally be onshore in fall and winter and off-
shore in late spring and summer. The minimum dis-
tance travelled by the tagged animals ranged from 7



to 582 nautical miles (Reyes, 1991, and refs. therein).
Offshore spotted dolphins may be found as close to the
coast as 16 nautical miles, where they overlap with the
coastal form (Reyes, 1991, and refs. therein).

Reilly (1990) studied large-scale patterns of dolphin
distribution and oceanography from research-vessel
surveys conducted in the pelagic eastern tropical
Pacific during June to November 1982, 1986 and
1987. Substantial changes were observed in relation
to previously reported winter distributions for spotted
dolphin schools. These dolphin species were sighted in
abundance west of 120°W along 10°N coincident with
seasonal shoaling of a thermocline ridge. Highest-dens-
ity areas for the different species were clearly separated
spatially, and the thermocline depths surface tempe-
ratures of sighting localities were statistically different
between spotted/spinner dolphin schools and common
dolphin schools.

6.Threats

Direct catches: Only Japan takes large numbers of
spotted dolphins for human consumption in drive and
harpoon fisheries. The catch in 1982 was 3,799 and
annual catches between 1994 and 1997 ranged from
23 to 449 (Perrin, 2002 and refs. therein). The drive fish-
ery for spotted dolphins began in 1959 and is thought
to have caused a slight decline in the minimum age
attainment of sexual maturity in females. Pantropical
spotted dolphins are also taken in hand-harpoon fishe-
ries in the Philippines, Laccadive Islands and Indonesia
and Sri Lankan gillnet and harpoon fisheries (e.g. Dolar
et al. 1994). A former drive fishery at Malaita in the
Solomon Islands took several hundred or thousands
of spotted dolphins annually in the 1960s. Small num-
bers are taken in numerous small subsistence fisheries
for dolphins and whales around the world, e.g. at St
Vincent in the Lesser Antilles (Perrin and Hohn, 1994
and refs. therein).

Incidental catches: The tuna fishery in the eastern
tropical Pacific targets the pantropical spotted dolphin
to catch yellowfin and skipjack tuna that often swim
below the herds. This ecological association of tuna
and dolphins is not clearly understood (Gerrodette,
2002). Annual mortality of spotted dolphins in the late
1980s was in the tens of thousands. Takes of hund-
reds of thousands per year in the 1960s and 1970s
reduced the northern offshore stock of S. attenuata to
an unknown degree (Perrin and Hohn, 1994 and refs.
therein).

According to Wade (1995) mortality estimates from
the period with the greatest kill of dolphins, 1959-72,
are important for estimates of the level of depletion of
these stocks from their unexploited population sizes.
A redefinition of the geographical boundaries of off-
shore stocks of Stenella attenuata makes it necessary
to estimate the annual kill for these newly defined
stocks for 1959-72. Wade (1995) estimated that 4.9
million dolphins were killed by the purse-seine fishery
over that fourteen-year period (1959-72), an average
of 347,082 per year. Nearly all of the fisheries kill of
pantropical spotted dolphins was of the north-eastern
stock, totalling 3.0 million (211,612 per year). Esti-
mates of kill for the eastern stock of spinner dolphins
were similar to previous estimates, totalling 1.3 million
(91,739 per year).

In the early 1990's, the kill declined to around 15,000
due to improved rescue techniques (Perrin and Hohn,
1994 and refs. therein). Gosliner (1999) summarises,
that as the US brought dolphin mortality by its fisher-
men under control in the 1980's, the numbers of dol-
phins being killed again skyrocketed as a shrinking US
fleet was replaced by those from Mexico, Venezuela,
and other nations. Through the use of trade sanc-
tions, and ultimately international co-operation, dol-
phin mortality has recently (1997) been reduced to
levels generally believed to be biologically insignificant
(0 dolphins in US fishery, ca. 3,000 in non-US fishe-
ries).

Although tuna and dolphins are still herded and captured
together in the net, the crew attempt to release the dol-
phins by a procedure called "backdown," while utilising
various dolphin safety gear. Though a great majority of
the dolphins are released unharmed, some die during
the fishing operation. The Tuna-Dolphin Program of
the Inter-American Tropical Tuna Commission (IATTC)
is charged with monitoring this incidental mortality, stu-
dying its causes, and encouraging fishermen to adopt
fishing techniques which minimise it. Since 1986, dol-
phin mortality has been reduced by 97 %. Analyses of
observer data show that many factors cause dolphin
mortality, such as fishing areas; dolphin species and herd
sizes; environmental factors; gear malfunctions; and
crew motivation, skill, and decision-making. Given this,
it is clear that there can be no simple solution. A combi-
nation of major and minor technological developments,
training in their use, better decision-making skills, and
constant pressure to improve performance are the basis
of the current success (Bratten and Hall, 1997).
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Nevertheless, the use of dolphins to locate and catch
tuna will remain controversial as long as any of these
cetaceans are killed or injured in the process (Gosliner,
1999). Gerrrodette (2002) states that by 1999, there
was no clear indication of a recovery for northeastern
offshore spotted dolphins. Several factors could be
responsible for this:

o cryptic effects of repeated chase and encirclement on
survival and/or reproduction (internal injuries, stress,
hyperthermia), separation of nursing calves from their
mothers during the fishing process. Indeed, Archer et
al. (2001) report a calf deficit in the number of lac-
tating spotted dolphin females being killed between
1973 and 1990. These unobserved deaths of nursing
calves due to separation from their mothers during
fishing indicate that the reported dolphin kill fails
to measure the full impact of purse-seine fishing on
spotted dolphin populations.

¢ unobserved or observed but unreported adult mor-
tality,

o effects due to breakup of dolphin schools (increased
predation, social disruption),

e ecological effects due to removing tuna from the
tuna-dolphin association, and

e ecosystem or environmental changes.

The intense fishing pressure on tuna supports these
hypotheses: Schools of 1,000 or more dolphins are
estimated to be set on approximately once a week each
on average, but such schools are estimated to repre-
sent just under one tenth of the animals in the nort-
heastern offshore stock. Schools set on most often by
tuna purse-seiners, containing from about 250 to 500
dolphins, are estimated to be set on between two and
eight times each per year and are estimated to include
approximately one third of the stock. An estimated one
half of the stock occurs in schools smaller than 250 ani-
mals; schools of this size are estimated to be set on less
than twice per year each (Perkins and Edwards, 1999).

Yang et al. (1999) also report incidental mortalities
from chinese fisheries and Dolar et al. (1997) found
that 4 of the 7 fishing villages surveyed in the Philip-
pines reported directed and/or incidental spotted
dolphin takes.
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Killing: Dolphins and small whales of several species,
including S. attenuata, interfere in hook-and-line fish-
eries for squid and yellowtail in the Iki Island region of
Japan. Bounties have been paid to fishermen for dol-
phins killed since 1957. During the period 1976-1982
a total of 538 spotted dolphins were killed. The effect
of these takes on the population is not known (Perrin
and Hohn, 1994 and refs. therein).

Pollution: André (1988, in Perrin and Hohn, 1994) and
André et al. (1990a, 1990b) reported levels, somatic
distribution, and age-related changes in levels of Hg,
Cd, Cr, Cu, Mn, Ni, Se, Zn, sDDT and PCBs in pantro-
pical spotted dolphins from the eastern Pacific. Calmet
et at. (1992) reported levels of radioactive isotopes of
Pb, Cs and K in the same specimens. Cockcroft et at.
(1991) reported levels of seven organochlorines in four
specimens from Natal (both in Perrin and Hohn, 1994).
Relatively high concentrations of DOT and PCBs have
been found in some dolphin species in the eastern tro-
pical Pacific and the western North Pacific. For examp-
le O'Shea et al. (1980, in Reyes, 1991) reported that
DOT and PCB concentrations were higher in striped
dolphins from the eastern tropical Pacific than in those
from Japanese waters. The source of contamination in
these tropical waters is unknown.

7. Remarks

According to Gosliner (1999) dolphin mortality in
the eastern tropical Pacific tuna fishery is no longer
considered by most marine mammal scientists to be
biologically significant. "It may be that we are finally
approaching the point at which further reductions in
dolphin mortality using traditional fishing techniques
are unlikely. Currently, about 88 % of sets on dolphins
result in no incidental mortality. Further reductions may
be achievable only through new technical advances or
a shift toward dolphin-safe fishing methods, raising
other bycatch concerns". However, the question of
whether any level of dolphin mortality incidental to
tuna fishing is at all acceptable will no doubt continue
to stir controversy (Gosliner, 1999). Furthermore, since
some stocks like the north eastern offshore spotted
dolphin stock show no sign of recovery (Gerrodette,
2002), there is still matter for concern (see above).

The eastern tropical Pacific and south-eastern Asian
populations of Stenella attenuata are listed in Appendix
Il of CMS. The species is listed as "Lower Risk, conser-
vation dependent” by the IUCN.



Range States include Colombia, Costa Rica, Ecuador, El
Salvador, France (Clipperton Islands), Guatemala, Hon-
duras, Mexico, the Netherlands, Nicaragua, Panama,
Peru, Spain, the United States and Vanuatu, as well as
all other maritime nations with tropical or semi-tropical
waters.

Co-operative research is needed in order to continue
with the reduction of incidental mortality, and to identi-
fy potential sources of habitat degradation, such as
pollution. The species also occurs in Southern South
America, so please see Hucke-Gaete (2000) for further
recommendations in Appendix 1. General recommen-
dations on Southeast Asian stocks can be found in
Perrin et al. (1996) in Appendix 2.
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5.63 Stenella clymene (Gray, 1850)

English: Clymene dolphin
German: Clymene-Delphin
Spanish: Delfin clymene
French: Dauphin de Clyméne

1. Description

The Clymene dolphin is small but rather stocky and
has a moderately long beak. The dorsal fin is tall and
nearly triangular to slightly falcate and flippers and
flukes resemble those of other members of the genera
Delphinus or Stenella. The coloration is tripartite: the
belly is white, the flanks are light grey and the cape is
dark grey. There is a dark grey line running down the
length of the top of the beak, but the most distinctive

Wierz 95

Drawing of Stenella clymene ©Wurtz-Artescienza.

feature is a black "moustache" marking of variable

extent at the top of the beak. With this exception,
most of this species’ external characters are very simil-
ar to those of the spinner dolphin. Body size reaches
between 170-190cm in females and 176-197 cm in
males and maximum body mass recorded was 80 kg

(Jefferson, 2002).
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Distribution of Stenella clymene (mod. from Fertl et al. 2003; © CMS/GROMS): the species prefers the tropical, sub-
tropical and occasionally the warm temperate waters of the Atlantic Ocean (see text above).
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2. Distribution

The Clymene dolphin (Stenella clymene) is found in
tropical and warm temperate waters of both the North
and South Atlantic Oceans (Fertl et al. 2003). The
northernmost record is from New Jersey and the south-
ernmost from southern Brazil. It can be expected to
occur along the eastern seaboard of the United States,
throughout the Gulf of Mexico and Caribbean, along
the north-eastern coast of South America, throughout
the Equatorial Atlantic and along the entire tropical
coast of West Africa (Perrin and Mead, 1994).

3. Population size

The scarcity of records of this species indicates that it
may not be very abundant, at least in coastal waters.
Considering the difficulty of distinguishing it from simi-
larly marked species at sea, however, it may not be as
rare as it would seem to be (Perrin and Mead, 1994).
Based on capture records, S.clymene appears to be the
most common cetacean in Ghana's coastal waters, but
no individual stocks have been distinguished on the
coasts of West Africa (van Waerebeek et al. 2000 and
refs. therein). However, new West African specimens of
S.clymene are evidence that the present unequal distri-
bution of this species in the western and eastern parts of
the tropical North Atlantic could be an artefact of poor
sampling in African waters (Robineau et al. 1994).

Jefferson (1996) in a survey conducted in the north-
western Gulf of Mexico from 1992 to 1993 estimated
the local population of S.clymene at about 2,300
individuals.

4. Biology and Behaviour
Very little is known of the clymene dolphin's natural
history.

Schooling: Schools tend to be much smaller than those
of spinner dolphins (generally less than 50 animals;
Jefferson et al. 1993). Perrin and Mead (1994) report
that schools of this species may be segregated by sex
and age; three mass strandings in Florida were of two
females with calves, three adult males, and six adult
males. Of 47 specimens from a mass stranding in
Louisiana in 1985, 43 were males (164-197 cm), two
were females (155 and 168 cm, probably immature)
and two were of unknown sex.

Watkins and Moore (1982, in Perrin and Mead, 1994)
observed groups of 1-10 animals around St Vincent in
the Caribbean. The clymene dolphins were swimming
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in close association with schools of spinner dolphins
but remained clustered together and did not approach
the vessel as closely as the spinners did. Three groups
of clymene dolphins seen off the US coast consisted of
three, eight and 15 animals. A school off West Africa
consisted of approximately 50 dolphins. Schools of
this species have also been seen in the company of
common dolphins (Delphinus delphis) off West Africa
(Perrin and Mead, 1994, and refs. therein).

Food: Clymene dolphins have been observed at sea
only in deep water (250-5,000m or deeper). They may
be night feeders on small fish and squids. The stomach
of one stranded specimen contained one pair of small
squid beaks (unidentified) and over 800 very small oto-
liths of fishes of the families Myctophidae, Argentini-
dae and Bregmacerotidae. Most of the species repre-
sented are mesopelagic but known to reach the surface
at night during the course of vertical migrations. One
myctophid (Lampanyctus sp.) usually does not occur in
surface waters even at night (Perrin and Mead, 1994,
and refs. therein). Fertl et al. (1997) report on Clymene
dolphins feeding during the daytime in a co-ordinated
manner on schooling fish in the Gulf of Mexico in
water 1,243 m deep.

5. Migration
no entries.

6.Threats

Clymene dolphins are taken by harpoon in small num-
bers in a subsistence fishery at St Vincent in the Lesser
Antilles. They are captured incidentally in gillnets in
Venezuelan waters and utilised for longline shark bait
and for human consumption (Perrin and Mead, 1994
and refs. therein). Contaminant levels have not been
recorded. They may be one of the species taken in tuna
purse seines in the eastern tropical Atlantic (Jefferson
et al. 1993) and have been recorded from by-catches
in Brazilian fisheries (Zerbini and Kotas, 1998).

7. Remarks

The Clymene dolphin listed as "Data Deficient" by the
IUCN. The species is not listed by CMS.

Range states include the US, Mexico, Belize, Honduras,
Nicaragua, Coasta Rica, Panama, Colombia, Vene-
zuela, Guyana, Surinam, French-Guyana, Brasil, Cuba,
Bahamas, Dominican Rep., Haiti, Mauretania, Senegal,
Gambia, Guinea-Bissau, Guinea, Sierra Leone, Liberia,
Cote D'lvoire, Ghana, Togo, Benin, Nigeria, Cameroun,
and Gabun.



The species is poorly known with respect to biology,
life history, distribution and migratory habits. Further
research on all aspects of its biology is needed.
However, sightings at sea suggest a wide home-
range, and individuals or groups thus may cross many
international boundaries, especially in the Carribbean.
Therefore, inclusion into appendix Il of CMS is recom-
mended. See further recommendations in Hucke-
Gaete (2000) in Appendix 1.
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5.64 Stenella coeruleoalba (Meyen, 1833)

English: Striped dolphin, blue-white dolphin
German: Blauweil3er Delphin

Spanish: Delfin listado

French: Dauphin bleu et blanc, dauphin rayé

1. Description

The trivial name "coeruleoalba" refers to the diagnostic
pattern of blue and white stripes and blazes along the
lateral and dorsal sides of the body of these dolphins.
The dorsal cape is muted blue or blueish-grey, usually
invaded by a white to light grey spinal blaze. The sides
are darker than the belly. Striped dolphins have a long
beak, well demarcated from the melon and falcate dor-

Drawing of Stenella coeruleoalba © Wurtz-Artescienza.

sal fin. In the field, they are most likely confused with
common dolphins (Delphinus delphis) and other simil-
ar-sized species, but can easily be distinguished by their
robust body and coloration. The longest recorded speci-
men was 2.56m and the maximum weight recorded
was 156 kg. Mean body length in the western Pacific is
2.4 m for males and 2.2 m for females (Archer, 2002).
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Sfemlla coeruleoalba ® cMSIGROMS

Distribution of S. coeruleoalba (mod. from Archer and Perrin, 1999 and Perrin et al. 1994; © CMS/GROMS): warm

temperate, subtropical, and tropical waters around the world.
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Striped dolphins show only moderate geographi-
cal variation in skeletal morphometrics, and little if
any geographical variation in pigmentation pattern.
However, several authors found slight but significant
differences in body size between local populations in
the eastern North Atlantic, the north-western Mediter-
ranean, and the south-western Mediterranean (Rice,
1998). Calzada and Aguiar (1995) studied the varia-
tion in maximum body size of striped dolphins, in
various areas of the Mediterranean Sea. Animals inhab-
iting the southern part of the Mediterranean are larger
than those inhabiting the northern fringe. The south-
ern fringe is characterised by stronger seasonality and
lower density of dolphins, both factors likely to favour
larger maximum individual body sizes in a population.
The variation observed may reflect population stratifi-
cation leading to a degree of genetic isolation within
the western Mediterranean Sea. MtDNA differentiation
also suggests that NE-Atlantic striped dolphins form a
separate population from the Mediterranean populati-
on (Garcia-Martinez et al. 1999).

2. Distribution

The striped dolphin is distributed world-wide in tropical
and temperate waters. It ranges north in the Atlantic
to Newfoundland, southern Greenland, Iceland, the
Faroes, and Denmark; in the Mediterranean Sea; and
in the Pacific to the Sea of Japan, Hokkaido, about
40°N across the western and central Pacific, and British
Columbia (Canada). The southern limit of its range is
Buenos Aires in Argentina, Cape Province, Western
Australia, New Zealand, and Peru (Archer and Perrin,
1999; Rice, 1998; van Waerebeek et al. 1998; Baird et
al. 1994).

As for the other tropical dolphins, its known range is
likely to expand greatly as knowledge accumulates
about the cetacean faunas of South America, Africa
and tropical Asia. Although Perrin et al (1994) state
that it is not a common inhabitant of cold boreal
waters as previously claimed, there are coldwater
records, e.g. from Greenland and the Faroe Islands,
and Syvertsen et al. (1999) report sightings/strandings
from the Norwegian coast. Vagrants have even been
recorded from Komandorskiye Ostrova (Rice, 1998).
However, in the south van Waerebeek et al. (2000)
did not report new sightings or strandings from West
Africa. The transoceanic distribution shown in the map
is likely, based on oceanographic conditions.

3. Population size

Wirsig et al. (1998) assessed cetacean responses to
survey ships and aircraft and found that S. coeruleoalba
moved to avoid the ships in 33% of sightings. Their
data indicate that density estimates for this species
may tend to be biased downwards.

Based on sighting data in 1983-91, the total cur-
rent striped dolphin population in Japanese waters
is estimated at 821,000 with a standard error of
182,000 although questions of stock identity remain.
Two concentrations of striped dolphin In the western
North Pacific were identified. The first, estimated to
comprise about 7,000 animals, was found between
20° and 30°N. The second, a large concentration of
around 350,000 animals was located between 30° and
40°N. Relatively few striped dolphins were present in
the nearshore waters off Japan, with an approximate
population of 2,300 individuals (Perrin et al. 1994, and
refs. therein).

In the eastern tropical Pacific, "relative" population
estimates from annual survey cruises in 1986-90 range
from 635,000 to 2,251,300 (Perrin et al. 1994, and
refs. therein). Barlow (1995) estimated the abundance
of Stenella coeruleoalba in California waters at 12,300
individuals between the coast and approximately
555 km offshore. Balance and Pitman (1998) found
that S.coeroleoalba was the second most important
species sighted in the Western Tropical Indian Ocean
(14 % of all cetaceans) compared to the Eastern Tropi-
cal Pacific (33 %) and Gulf of Mexico (10%).

Goujon (1996) conducted a sighting survey in 1993
and estimated population sizes of 74,000 striped
dolphins in the fishing grounds of the albacore tuna
driftnet fishery in the Bay of Biscay. In the western
Mediterranean, it is the most common cetacean. The
post-epizootic western Mediterranean population was
estimated at 225,000 individuals. It was the most
abundant species (43.5%) in recent surveys of the
central Mediterranean (Perrin et al. 1994, Reyes, 1991
and refs. therein).

In the regions of Valencia and Murcia (Spain) in the
western Mediterranean the absolute density estimated
was 0.416 individuals/km2 and total abundance was
12,010 individuals (Gomez de Segura et al. 2003).
Mean relative density in the whole area was 0.43
individuals/nm. A very high dolphin density area was
found in the north of the Ibiza channel with a highest

Review of Small Cetaceans ¢ CMS/CULIK 2004 287

SPECIES ACCOUNTS
Stenella coeruleoalba



SPECIES ACCOUNTS
Stenella coeruleoalba

relative density of 9.2 individuals/nm. There were no
seasonal changes in either the absolute density or in
the distribution of this species in the area.

4. Biology and Behaviour

Habitat: Striped dolphins are basically pelagic, traveling
In large groups of several hundreds and even thou-
sands of individuals (Reyes, 1991). For the Western
Pacific, Toshio (1999) reports that in summer striped
dolphins are found in three geographical aggregations
in the Pacific waters off Japan, between 20 and 42
°N. Occurrence is seasonal in the northern part of the
range. They are uncommon in the Sea of Japan, East
China Sea and Ryukyuan waters.

In the eastern Pacific, the distribution of striped dol-
phins tends to be complementary to that of the more
strictly tropical S. longirostris and S. attenuata. Although
there is great overlap, striped dolphins tend to be more
frequent in areas where spinner and spotted dolphins
are less frequent. They prefer areas with large seasonal
changes in surface temperature and thermocline depth
and with seasonal upwelling. Reilly (1990, in Perrin
et al. 1994) found that year-round spatial separation
in mean habitat features is maintained between the
species, with striped dolphins intermediate between
common and spinner/spotted dolphins in their ocea-
nographic preferences.

Off South Africa, the species is oceanic, occurring bey-
ond the continental shelf over depths of over 1,000 m,
and its distribution is correlated with the warm Agulhas
Current.

In the eastern North Atlantic, it is found in deep water
(greater than 1,000m) past the continental slope
(Perrin et al. 1994 and refs. therein).

In western North Atlantic waters striped dolphins seem
to be confined to the Gulf Stream or the waters off the
continental slope (Davis et al. 1998).

In the Strait of Gibraltar, it is found in waters of 600 m
or more depth (Hashmi, 1990).

Information from the Mediterranean shows that these
dolphins way be found at waters deeper than 100 m
(Reyes, 1991). According to Bourreau and Gannier
(2003) striped dolphins in the Mediterranean are
rather pelagic, mean water depths in sighting areas
being 1,760 m.
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Griffin (1997) reports that sighting rates of Stenella
coeruleoalba increased with decreasing copepod den-
sity and increasing copepod diversity. Zooplankton
community structure was found useful in understand-
ing oceanographic characteristics of the habitat of
odontocete species.

Schooling: Schools are of varying size and composi-
tion. Of 45 schools examined from off the coast of
Japan, most (86%) contained fewer than 500 indivi-
duals. The mean school size was 101 animals. Schools
moving south with the retreating front of the Kuroshio
Current are larger than those moving north earlier in
the year. Schools in the eastern North Atlantic more
commonly have 10-30 individuals and rarely reach the
hundreds. In the western Pacific, three major types of
schools are recognised: juvenile, adult and mixed, the
latter being divided into breeding and non-breeding
schools. Juvenile schools may migrate closer to the
coast than adult and mixed schools. Calves remain in
adult schools until 1 or 2 years after weaning and then
leave to join juvenile schools (Perrin et al. 1994 and
refs. therein).

Food: Cephalopods dominated in the stomach cont-
ents of stranded striped dolphins on the Mediter-
ranean coasts of France, Spain, and Italy, while myc-
tophid fishes predominated in specimens from Japan
and South Africa. Blanco et al. (1995) found that
the cephalopods Albraliopsis pfefferi, Onychoteuthis
banksii, Todarodes sagittatus and Brachioteuthis riisei
were dominant in stomach samples from the western
Mediterranean.

Feeding depth may extend to below 200 m and down
to 700 m (Archer, 2002); 75-80% of the prey in the
Japanese and South African material had organs of
luminescence. Individual fish in the stomachs of the
animals captured off Japan ranged in length from 60
to 300 mm (Perrin et al. 1994 and refs. therein; Santos
et al. 20014, 2001b).

Spitz et al. (2003) found that the diet of top predators
varies according to food availability both in terms of
quantity and composition. They analysed the contents
of 23 stomachs from striped dolphins stranded on
the coast of the Bay of Biscay, France between 1999
and 2002. Results were compared to similar samples
analysed during the early 1980's. Observed trends
were linked to biomass indices provided by groundfish
surveys carried out by Ifremer on the eastern conti-



nental shelf of the Bay of Biscay. The most striking
result was the opposite temporal trend of two fish
species: Gadiculus argenteus and Atherina presbyter.
The first species was not found in stomach contents
from 1999 to 2002, whereas it was the second most
abundant species in the early 1980's (28 % by num-
ber and 14 % by mass). The second species was most
prominent in the diet of S. coeruleoalba between 1999
and 2002, representing 16 % by number and 17 % by
mass, compared with 8% and 4 % respectively in the
1980's. These changes agree with the trends observed
in the groundfish survey biomass indices. The biomass
of G. argenteus has been decreasing since 1992 and has
been in very low abundance since 1997. Its spatial dis-
tribution has also reduced during the same period. By
contrast, the biomass of A. presbyter recently increased
(notably in 1995, 1998 and 1999) with a threefold
increase in its occurrence in groundfish survey trawls
since 1994. In summary, the diet of the striped dolphin
reflects changes in the relative abundance of these two
fish species according to groundfish survey trawls.

5. Migration

While in some regions (e.g. portions of the US east
coast) the striped dolphin is encountered in all seasons,
in other areas it appears to be associated with the fronts
of warm oceanic currents that move seasonally and
produce sporadic warm-water intrusions and mean-
ders. In Japanese waters, the species is associated with
the northern boundary of the warm Kuroshio Current,
which extends up to 46°N in the summer and retreats
to 33°N in the winter. It appears earlier in the season
than Stenella attenuata, consistent with the hypothesis
that the latter is the more tropical (Perrin et al. 1994
and refs. therein). Striped Dolphins approach the coast
in September and October, and move southward along
the coast, apparently dispersing into the East China
Sea for the winter. In April they return along roughly
the same route, but further offshore. Eventually they
leave the coast to summer in the pelagic North Pacific.
Segregation by age is observed (Reyes, 1991).

Seasonal movements may also occur in the Mediterra-
nean. The dolphins move towards the northern part of
the basin as the sea surface temperatures in the south-
ern part increase. Sighting data also suggest seasonal
movements of this species in the eastern tropical Pacific
(Perrin et al. 1994; Reyes, 1991 and refs. therein).

Gannier (1999) investigated movements in the Ligurian
Sea to describe the distribution shift off the French

Riviera. Night acoustic results show the presence and
intense feeding activity of striped dolphins close to
the shelf break. Day distribution shows a marked pre-
ference for the open sea. In near-shore waters the
relative abundance index of 2 dolphins per km in the
morning falls to a minimum of 0.25 dolphins per km
during the afternoon and then recovers to an evening
level of 0.98 dolphins per km. The distribution shift is
supported by the description of an average movement
pattern computed from 146 records: morning offshore
and evening inshore movements are clearly shown. This
study presents the scheme of a horizontal diel migration
cycle, consistent with the nocturnal feeding of dolphins
close to the shelf, and a diurnal offshore-inshore move-
ment, whose motivation is not precisely known.

6.Threats

Direct catch: The largest direct catches have been
taken in Japanese waters, in drive and hand-harpoon
fisheries at several locations that date back to at least
the Meiji period (1868-1912). The catches were volun-
tarily reduced beginning in 1981 and have since varied
between 358 (in 1987) and 4,883 (1981), averaging
2,830 during the period 1981-89. Between 1989-
1993, the average catch has dropped to 1,028. Toshio
(1999) reports that Japanese multispecies dolphin fish-
eries now receive an annual quota of 725. Fragmen-
ted information on morphology, life history, pollutant
levels and genetics suggests that the striped dolphins
taken by Japanese fisheries are from more than one
population, with varying proportions among fisheries
and perhaps over time.

Striped dolphins were also taken in the former drive fis-
hery at Malaita in the Solomon Islands and in the har-
poon fishery for small cetaceans at St Vincent. Other
such small indigenous fisheries may exist elsewhere.
Small numbers were taken by French and Spanish fis-
hermen for human consumption in the Mediterranean
(Perrin et al. 1994 and refs. therein; Jefferson et al.
1993).

In the Northeast Atlantic, striped and common dol-
phins were harpooned to supply food for consumption
on board or to scare them away from tuna trolling
lines. It is difficult to ascertain the number of dolphins
taken in this way, but it has been estimated in the
thousands (Reyes, 1991).

Incidental catch: Incidental catches are known to occur
in gill nets in the north-eastern Indian Ocean, in tuna
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purse seines in the eastern tropical Pacific, in fisheries
in the north-eastern Atlantic, in drift nets, purse seines
and other gear in the Mediterranean, in various gear
off the coast of Japan, in drift gill nets in the North
Pacific, and probably occur in similar fisheries in tro-
pical and warm-temperate waters around the world.
Although rare, striped dolphins have also been caught
in shark nets in Natal and South Africa (Perrin et al.
1994 and refs. therein).

A driftnet fishery for swordfish in the waters surround-
ing the Italian Peninsula was reported to have caught
68 striped dolphins among several other cetaceans in
the period 1986-1988. These are considered under-
estimates of the total catch because the fishermen do
not report all of the catches and because the area sur-
veyed to document the catch was small relative to the
total extent of the fishery. Some are taken by pelagic
purse seines, but fishermen may allow the animals to
escape (Reyes, 1991 and refs. therein).

Silvani et al. (1999) investigated by-catch rates in the
Spanish driftnet fishery operating since 1994 on the
Mediterranean side of Gibraltar Strait. The by-catch
rate of dolphins (3 species in roughly similar propor-
tions, including S. coerueoalba) was 0.1 individuals per
km of net set. The total catch of dolphins was estimat-
ed at 366 animals for the 1993 fishing season and
289 for that of 1994. If these figures are added to the
undetermined catches of dolphins by the Italian and
Moroccan driftnet fleets also operating in the region,
it is possible that these catches are not sustainable.
Variation in sighting and stranding frequency suggests
that striped dolphins may have increased in numbers in
recent decades. However, this progressive increase may
have run parallel to a reduction in carrying capacity of
its habitat. This suggestion is supported by the late age
at reaching sexual maturity observed in the Mediter-
ranean population as compared to other conspecific or
even congeneric populations (Aguilar, 2000).

Antoine et al. (2001) evaluated that by-catch rates
in the tuna drift-net fishery in the North East Atlantic
were to 90% composed of Delphinus delphis and
Stenella coeruleoalba. Mean catch rate by trip in the
years 1992-1993 were 4.7 striped dolphins per km of
net and per day. Such rates are similar to those estima-
ted in other driftnet fisheries. Goujon (1996) estimated
the annual additional mortality linked to the driftnets
in the Bay of Biscay albacore tuna fishery to 1.8% for
the striped dolphin (this estimate must be increased by
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30% in order to take into account the whole European
albacore tuna driftnet fishery). For the striped dolphin
the long term possibility of a significant population
decrease cannot be excluded.

In the South West Atlantic, by-catch of S. coerolecalba
was noted by Zerbini and Kotas (1998) off Brazil.

Pollution: Contaminants have been studied more
intensively in this species than in any other cetacean.
A long series of papers has reported the levels, accu-
mulation rates, distribution, relationships and transfer
dynamics of organochlorine compounds and heavy
metals in striped dolphins taken in the Japanese drive
fishery. Levels of organochlorines were similar to those
in other small cetaceans in the same region and higher
than levels in the southern hemisphere. Other areas
sampled include the Mediterranean, the Atlantic coast
of France, Wales, the US east coast and the eastern
tropical Pacific (Perrin et al. 1994 and refs. therein).

According to Reyes (1991 and refs. therein), extremely
high concentrations of heavy metals, DOT and PCBs
are reported in specimens from the Mediterranean and
Japan. The presence of high levels of heavy metals
was associated with lung pathology in Mediterranean
cetaceans. Recent studies revealed high levels of mer-
cury in striped dolphins from the Ligurian, Adriatic, and
Thyrrenian Seas (Cardellicchio, 2000).

Monaci et al. (1998) found that mercury levels were
higher in tissues from animals stranded on the Italian
coasts and in skin biopsies obtained in the Tyrrhenian
and Ligurian Seas, than in the respective Spanish samp-
les. This is probably related to Hg pollution from the
natural weathering of cinnabar ores in central Italy.
Geographical differences in trace-element accumula-
tion patterns may reflect the existence of two different
populations of Stenella coeruleoalba in the western
Mediterranean.

According to Aguilar (2000) tissue levels of organo-
chlorine compounds, some heavy metals and selenium
are high in Mediterranean samples and exceed thresh-
old levels above which detrimental effects commonly
appear in mammals. However, apart from the indica-
tion that these levels may have acted as triggering
factors in the 1990-1992 epizootic by depressing the
immune system of diseased individuals and potential
lesions in the ovaries, no information on pollutant-
related effects is available.



Overfishing: The European anchovy is the most hea-
vily exploited pelagic resource in the Mediterranean,
where some other stocks of pelagic fish are already
over-exploited. Since striped dolphins are reported
to eat anchovies and sardines in the area, this could
eventually become either a source of conflict with the
commercial fisheries or a potential threat for dolphin
populations (Reyes, 1991). The 1990-1992 epizootic
devastated the whole Mediterranean population; over
one thousand corpses were examined in the western
Mediterranean alone, but the toll was probably much
higher. The causative agent of the die-off was a mor-
billivirus, but the effect of some pollutants and decre-
ased food availability were suggested as triggering
factors. Depletion of fish and cephalopod resources is
widespread in the Mediterranean and, given that the
diet of striped dolphins includes commercial species,
this undoubtedly has a potential for limiting population
numbers (Aguilar, 2000).

7. Remarks

To date, striped dolphins have faced relatively few
threats compared with other small cetacean species,
although very little is known about the species in some
areas. However, some discrete populations are affected
either by both direct and indirect catches or by habitat
encroachment. In particular the direct catches off the
Pacific coast of Japan are a matter of concern, as was
expressed by the International Whaling Commission.
The levels of contamination in the Mediterranean Sea,
coupled with the increasing incidental catches in the
driftnet fishery and reduced prey availability represent
the major threats for this and other cetacean species in
the area (Reyes, 1991).

Stenella coeruleoalba is categorised as "Lower Risk,
conservation dependent" by the IUCN. The eastern
tropical Pacific population and the western Mediter-
ranean population are included in Appendix Il of CMS.
However, observations off the coast off Japan also
indicate migratory behaviour in these waters. Range
states concerned in these waters are Japan, North and
South Korea, the Peoples Republic of China and Tai-
wan (see Perrin et al. 1996 in Appendix 2). Therefore,
it is recommended that the West Pacific Stock also be
included in Appendix Il of CMS.

Range States for the western Mediterranean popula-
tion are Algeria, France, Italy, Malta, Monaco, Moroc-
co, Spain and Tunisia. Range States for the ETP popula-
tions are Colombia, Costa Rica, Ecuador, El Salvador,

France (Clipperton Island), Guatemala, Honduras,
Mexico, the Netherlands, Nicaragua, Panama, Peru,
Spain, the United States and Vanuatu (see Hucke-
Gaete, 2000 in Appendix 1).

Further research should be focused on stock identity and
abundance, the effects of direct and incidental mortality,
and the effects of pollutants and other sources of habi-
tat disturbance on dolphin populations, in particular in
the western Mediterranean (Reyes, 1991).
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